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Summary
Two experiments were conducted to determine the effects of sorghum dried distillers grains with solubles (DDGS) on nursery pig growth performance. In both experiments, sorghum DDGS were added to corn-or sorghum-based diets to determine their impact on ADG, ADFI, and F/G. In Exp. 1, a total of 360 nursery barrows (PIC 1050, initially 15.1 lb and 26 d of age) were used with 5 pigs per pen and 9 pens per treatment. Pigs were allotted to 1 of 8 dietary treatments arranged in a 2 × 4 factorial with main effects of grain source (corn vs. sorghum) and sorghum DDGS (0, 15, 30, or 45%) . Overall (d 0 to 34), pigs fed the corn and sorghum diets had similar ADG and ADFI; however, F/G was poorer (P < 0.05) for pigs fed the sorghum-based diets compared with the corn-based diets. Also, increasing DDGS reduced ADG (linear, P < 0.01) but increased ADFI (linear, P < 0.07), resulting in poorer F/G (linear, P < 0.01).
In Exp. 2, a total of 180 nursery pigs (PIC 327 × 1050, initially 23.8 lb and 38 d of age) were used in a 21-d study with 6 pigs per pen and 5 pens per treatment. The dietary treatments were arranged in a 2 × 3 factorial with main effects of grain source (corn vs. sorghum) and DDGS (none, 30% corn DDGS, or 30% sorghum DDGS). Overall (d 0 to 21), no differences were found in ADG, ADFI, and F/G among pigs fed the corn-or sorghum-based diets. DDGS source (corn vs. sorghum) also did not influence growth performance; however, adding 30% DDGS to either the corn-or sorghum-based diets tended to reduce ADG (P < 0.10). Pigs fed diets with DDGS had similar ADFI and F/G when compared with pigs fed the basal diets (0% DDGS).
In conclusion, sorghum can be used as a suitable replacement for corn in nursery diets. In Exp. 1, feed efficiency was approximately 5% poorer in pigs fed sorghum-based diets
Introduction
Producers from Texas to South Dakota have grown sorghum for many years due to its ability to thrive in drought conditions. This large production of sorghum accompanied by the rapid increase in demand for grain for ethanol production has resulted in an availability of sorghum DDGS in this area.
Sorghum has an energy value of 96% that of corn and can be a complete replacement for corn when formulated in swine diets (Carter et al., 1989 3 ); however, with the advent of low-tannin varieties and with proper feed processing and diet formulation, in many cases sorghum has been shown to have performance equal to corn in swine diets. Although a large amount of information is known about the nutritional value of sorghum, little is known about its by-product, sorghum DDGS. With an increasing amount of sorghum DDGS available, more research needs to be conducted to determine its impact on pig growth performance. Therefore, the objective of this study was to compare corn-vs. sorghum-based diets and determine the effects of increasing sorghum DDGS on nursery pig growth performance.
Procedures
The protocol for this experiment was approved by the Kansas State University Institutional Animal Care and Use Committee. Experiment 1 was conducted at the K-State Segregated Early Weaning Facility, Manhattan, KS, and Exp. 2 was conducted at the K-State Swine Teaching and Research Center.
In Exp. 1, a total of 360 nursery barrows (PIC 1050, 15.1 lb and 26 d of age) were used in a 34-d trial to determine the effects of increasing sorghum DDGS on growth performance. After arrival to the nursery, pigs were fed a common pre-test diet for the first 7 d after weaning. Pens of pigs were then allotted to 1 of 8 dietary treatments with 5 pigs per pen (5 × 5 ft) and 9 replications per treatment. Each pen had metal slatted floors, one 5-hole self-feeder, and a nipple waterer. Throughout the study, the pigs had ad libitum access to feed and water.
The dietary treatments were arranged in a 2 × 4 factorial with main effects of grain source (corn vs. sorghum) and sorghum DDGS (0, 15, 30, or 45%) . Sorghum and corn nutrient values were derived from NRC (1998 4 ; Table 1 ). Standardized ileal digestibility values for the sorghum DDGS were derived from Urriola et al. (2009 5 ). Other nutrient values for the sorghum DDGS were derived from previous analysis of sorghum DDGS samples collected from the ethanol plant earlier in the year (Sotak et al., 2010 6 ). Dietary treatments were fed in 2 phases (d 0 to 14 and d 14 to 34; Tables 2 and 3). All pigs and feeders were weighed on d 0, 14, and 34 to determine ADG, ADFI, and F/G. In Exp. 2, a total of 180 nursery pigs (PIC 327 × 1050, 23.8 lb, and 38 d of age) were used in a 21-d trial to determine the effects of grain and DDGS source on growth performance. After arrival to the nursery, pigs were fed common pre-test diets for 17 d postweaning. Pens of pigs were then allotted to 1 of 6 dietary treatments with 6 pigs per pen (4 × 5 ft) and 5 replications per treatment. Each pen had slatted floors, one 5-hole self-feeder, and a nipple waterer. Throughout the study, the pigs had ad libitum access to feed and water.
The dietary treatments were arranged in a 2 × 3 factorial with main effects of grain source (corn vs. sorghum) and DDGS (none, 30% corn DDGS, or 30% sorghum DDGS). The corn, sorghum, and sorghum DDGS nutrient values were the same as those used in Exp. 1. Corn DDGS values were from Stein, 2007 7 . Dietary treatments were fed for 21 d (Table 4 ). All pigs and feeders were weighed on d 0, d 7, d 14, and d 21 to determine ADG, ADFI, and F/G.
Data were analyzed in a completely randomized design with pen as the experimental unit. Analysis of variance was used with the MIXED procedure of SAS (SAS Institute, Inc., Cary, NC). For Exp. 1, contrasts were used to make comparisons between the (1) linear and quadratic interactions of DDGS level × grain source, (2) corn-and sorghum-based diets, and (3) linear and quadratic effects of increasing DDGS. In Exp. 2, contrasts were used to make comparisons between the (1) interaction of DDGS × grain source, (2) corn-and sorghum-based diets, and (3) effects of 30% DDGS.
Results and Discussion
In Exp. 1, from d 0 to 14, grain source did not influence ADG or ADFI; however, ADG was reduced (linear, P < 0.05) as sorghum DDGS increased in the diet due to a tendency (P = 0.07) for lower ADFI (interactive effects, Table 5 ; main effects, Table  6 ). A DDGS × grain source interaction (P = 0.05) was observed for F/G. In corn-based diets, increasing sorghum DDGS had relatively little effect on F/G, whereas increasing DDGS in sorghum-based diets tended to worsen F/G, leading to a trend (quadratic, P = 0.09) for poorer F/G as DDGS level increased.
From d 14 to 34, no differences were found in ADG among pigs fed corn-or sorghumbased diets; however, ADFI was greater (P < 0.04) and F/G became poorer (P < 0.01) among pigs fed sorghum-based diets compared with those fed corn-based diets. Whether in sorghum-or corn-based diets, increasing sorghum DDGS decreased ADG (linear, P < 0.01) and worsened (linear, P < 0.01) F/G.
Overall (d 0 to 34), ADG and ADFI was similar among the pigs fed the corn-and sorghum-based diets; however, F/G for pigs fed corn-based diets was improved (P < 0.05) by approximately 5% compared with pigs fed sorghum-based diets. Increasing DDGS resulted in poorer ADG (linear, P < 0.01) and ADFI (linear, P < 0.07). A quadratic DDGS × grain source interaction (P < 0.03) was observed for F/G. As sorghum DDGS increased in corn-based diets, feed efficiency was identical for pigs fed 0, 15, and 30% DDGS, but worsened for those fed 45% DDGS. In sorghum-based diets, F/G was best for those fed 0% DDGS, but worsened in pigs fed 15, 30, or 45% DDGS. Similar to the response for ADG, increasing DDGS resulted in decreased final weight (linear, P < 0.01).
In Exp. 2, overall (d 0 to 21), no grain source × DDGS interaction was observed for ADG, ADFI, and F/G (Table 7) . Pigs fed diets containing either corn or sorghum DDGS had similar growth performance with no difference in final weight.
As in Exp. 1, no difference in ADG and ADFI was observed among pigs fed corn-or sorghum-based diets; however, in Exp. 2, F/G was similar for pigs fed corn-based diets compared with those fed sorghum-based diets (Table 8) . Increasing the level of DDGS from 0 to 30% reduced (P < 0.03) ADG, numerically decreased (P = 0.14) F/G, and did not influence ADFI.
In conclusion, grain sorghum can be a suitable replacement for corn in nursery pig diets, with the exception of slightly poorer F/G, possibly related to its decreased energy content. Although increasing sorghum DDGS in the diet reduced ADG, increasing sorghum DDGS in the corn-based diets worsened F/G only when fed at the 45% level. Increasing sorghum DDGS in sorghum-based diets reduced F/G in a linear manner. The economic value of ADG and F/G must be evaluated when considering adding sorghum DDGS to nursery diets. The decrease in pig growth performance will need to be offset by a reduction in diet cost when using sorghum DDGS; therefore, its inclusion needs to be evaluated on an income over feed cost basis. 
